Uptake and metabolism of [3H]retinoic acid delivered to human foreskin keratinocytes either bound to serum albumin or added directly to the culture medium.
Retinoic acid (RA), a potent modulator of cell proliferation and differentiation is present in plasma bound to serum albumin. The biologic significance or source of plasma RA is not clear. Although most cellular RA is believed to be made in situ via the oxidation of retinol, plasma RA could potentially provide target cells with a source of preformed RA. To investigate RA uptake, we have used a model system of human foreskin keratinocytes (HKc) cultured in serum-free media to compare the uptake and metabolism of [3H]RA added directly to the culture medium in ethanol to that delivered bound to bovine serum albumin (BSA). [3H]RA added directly to the culture medium was rapidly taken up by HKc during the first 10 min of incubation (25-35% of the applied RA), no further accumulation occurred between 10 min and 90 min, and then cell-associated radioactivity rapidly decreased to about 3-5% of the applied dose by 12 h. In contrast, when [3H]RA was delivered to HKc bound to BSA, total cell-associated radioactivity reached about 2.5% of the applied dose by 5 min, increased to 3-5% of the applied radioactivity by 1 h, and no further accumulation or loss occurred over the next 23 h. The uptake by HKc of [3H]RA delivered bound to BSA or added directly to the culture medium was not influenced by pre-treatment of the cells for 72 h with unlabeled RA or by excess unlabeled RA added at the time of uptake. Analysis of the cells and media by high-performance liquid chromatography for RA metabolites found that [3H]RA added directly to the medium is rapidly converted by HKc to polar compounds that are subsequently excreted back into the medium. Also, RA added directly to the medium was susceptible to degradation in the absence of cells. In marked contrast, [3H]RA added to the media bound to BSA was much less susceptible to degradation in the absence of cells, and few [3H]RA metabolites were found in the media even after exposure to HKc for 24 h. The binding of RA to albumin clearly protects RA from conversion to polar metabolites, and also provides for a controlled delivery of RA from the aqueous extracellular environment to the cell surface.